
























































SCLC : small cell lung carcinoma 
NSCLC : non-small cell lung carcinoma 
FFPE : formalin-fixed paraffin-embedded 
HE : hematoxilin eosin 
N/C : nuclear/cytoplasmic 
LCNEC : large cell neuroendocrine carcinoma 
ZO-1 : zonula occludens-1 
ES : embryonic stem 
hESCs : human embryonic stem cells 
RoI : Rosette Index 
LC-MS/MS : liquid chromatography/tandem mass spectrometry 
iPS cell : induced pluripotent stem cell 
TE緩衝液 : Tris-EDTA緩衝液 
DAPI : 4',6-diamidino-2-phenylindole 
OS : organism name 
GN : gene name 
PE : protein existence 
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明瞭な内腔面を呈するロゼット構造であるFlexner rosette(a：LCNEC, b:未熟奇形種)と 内腔
面を呈さないHomer-Wright rosette(c：神経芽腫, d：網膜芽腫)に大別される。 










































 神経ロゼットの形成に関与する因子としては、PAX6, nestin, Sox1, Sox2, および 
N -cadherinのほか、PLZF, DACH1, MMRN1, PLAGL1, NF2F1, DMTR3, LMO3, FAM70A, 


















































た抗原の賦活化を加えた。ペルオキシダーゼのブロックのため、ChemMate POD Blocking 




二次抗体として、ポリマー法による増感作用を利用したENVISION+Dual Link Polymer 
(Dako)を室温で30分反応させた。可視化のために、DAB+Liquid System (Dako)を室温で5分
間反応させた。純水で洗浄したのち、ヘマトキシリンによるcounter stainを行い、封入し

































統計解析は、SPSS 9.0 software package (SPSS Inc., Chicago, IL, USA)を用いて、Mann-






性(p = 0.230, p = 0.180)、病理ステージ(p = 0.550, p = 0.312)、リンパ管侵襲像(Ly factor; p = 
0.842, p = 0.816)、血管侵襲像(V factor; p = 0.822, p = 0.218)、リンパ節転移の有無(N factor; p 




















ZO-1とN -cadherinの陽性となる症例の相関は明らかではなく(p = 0.28)、ZO-1と 
N -cadherinの局在が異なる症例(胞体と細胞膜が陽性となる症例および細胞膜のみに陽性と


















のカルチノイド腫瘍(1/7, 14.3%)、12例のLCNEC(12/25, 48%)、および3例のSCLC(3/8, 
37.5%)がFlexner-type tumorに含まれた(表 3)。 
次に、ZO-1とN -cadherinの両者についてRoIを算出した。Flexner-type tumorでは、Homer-
Wright-type tumorに比して、ZO-1のRoIが有意差をもって高値を呈していた。(Flexner-type 
tumor vs Homer-Wright-type tumor: median, 38.8% vs 0%; 25th percentile, 19.3% vs 0%; 75th 
percentile, 55.5% vs 0%; p < 0.001)(図7)。 
一方、N -cadherinのRoIは両者で有意差は認められなかった(Flexner-type tumor vs Homer-
Wright-type tumor: median and mean, 52.2% vs 6.7% and 38.4% vs 24.6%,  


















トと同様に、Flexner type tumorではZO-1とN -cadherinの陽性像には相関がみられ(R = 0.595, 



























































































































個々の細胞の細胞膜がN -cadherinに陽性となった(b)ほか、ロゼット構造の内腔面  
がZO-1(c)に陽性となった。 






































(*：平均, 実線：50パーセンタイル, 破線：25パーセンタイル・75パーセンタイル) 
Mann-WhitneyのU検定によるRoIの比較では、有意差をもってFlexner-type tumor群が高
値となった。(p < 0.001) 










抗体名 クローン名, 免疫動物種 販売元 抗原賦活化方法 希釈倍率 
anti ZO-1 -a, rabbit polyclonal Zymed Laboratoriesb proteinase K 室温5分 1:50 
anti N-cadherin 6G11, mouse monoclonal Dako TE緩衝液 105℃ 15分 1:50 
anti synaptophysin 27 G12, mouse monoclonal Nichirei Biosciencec TE緩衝液 105℃ 15分 希釈済み抗体 
anti chromogranin-A A0430, rabbit polyclonal Dako クエン酸緩衝液 120℃ 10分 1:500 
anti CD56/NCAM 1B6, mouse monoclonal Nichirei Bioscience クエン酸緩衝液 120℃ 10分 希釈済み抗体 
 
a epitope; residues 463-1109 of ZO-1 
b Zymed Laboratories, San Francisco, USA 










肺神経内分泌腫瘍   陽性症例数(割合)*** 
 Total N-cadherin ZO-1 p-value† 
Typical carcinoid of the lung 5 4(80%) 1(20%) 0.068 
Atypical carcinoid of the lung 2 1(50%) 1(50%) 0.66 
LCNEC* of the lung 25 11(44%) 13(52%) 0.12 
Small cell carcinoma of the lung 8 5(62.5%) 3(37.5%) 0.043 
 40 22(55%) 18(45%) 0.021 
 
 
その他の腫瘍   陽性症例数(割合)*** 
 Total N-cadherin ZO-1 p-value† 
Large-cell carcinoma of the lung 2 2(100%) 0(0%) 0.16 
Immature teratoma 2 2(100%) 2(100%) 0.18 
Others** 14 11(78.6%) 2(14.3%) 0.008 
 18 15(83.3%) 4(22.2%) 0.03 
 
* LCNEC; large-cell neuroendocrine carcinoma 
**Others: Ependymoma, Mature teratoma, Medulloblastoma, Neuroblastoma, Neurocytoma,  












表3 Flexner typeとHomer-Wright typeの肺神経内分泌腫瘍における病理診断 
 
 
肺神経内分泌腫瘍  症例数(割合) 
 Total Flexner type  Homer-Wright type 
Typical carcinoid 5 0(0%)  5(100%) 
Atypical carcinoid 2 1(50%)  1(50%) 
LCNEC* 25 12(48%)  13(52%) 
Small-cell lung carcinoma 8 3(37.5%)  5(62.5%) 
 40 14(35%)  26(65%) 
 
























































































8、図9)。10μmの厚さで組織切片を作成し、DIRECTORTM Laser Microdisection 
Slides(Expression Pathology, Rockville, USA)に貼付し、脱パラフィンおよび再水和の後、ヘ
マトキシリンにて単染色を行い、自然乾燥させた。HE染色標本および免疫染色標本を参照










サンプラー(HTC-PAL, CTC analysis, Basel, Switzerland)によるサンプル投入、高速液体クロ
マトグラフィーであるParadigm MS4 (Michrom BioResources, Auburn, USA)および質量分析
計であるFinnigan LXQ(Thermo Fisher Scientific, Waltham, USA)までオンライン接続される。
分析カラムとしてMAGIC C18AQ 3u 100A 0.1mmID x 150mm (Michrom BioResources)を、イ
オン源としてADVANCE Nano Spray Source (Michrom BioResources)を用いた。タンパク同定
のために、SwissProtをデータベースとして、MASCOT (Matrix Science, Boston, USA)を用い
た。いずれのサンプルでも、同一サンプルを5回測定し、その測定結果をMASCOTのmerge
機能によって仮想的に一つのDAT形式のファイルに変換して、その後の解析を行った。 
解析結果は、X! Tandemによるデータベース情報を加えてScaffold (version 3.1.2)(Proteome 








質量分析計により解析された結果を、APEX Quantitative proteomics tool,  
version 1.1.0 (J.Craig.Venter institute, Rockville, USA)を用いて半定量解析を行った[68-72]。 















Santa Cruz Biotechnology, Santa Cruz, USA)と100倍希釈したFITC標識goat抗マウスIgG抗体
(sc-2010, Santa Cruz Biotechnology)を室温で16時間反応させた。自家蛍光を減弱させる目的
で、70%エタノールに溶解した1%ズダンブラック溶液による染色を室温で60分間行い、
70%エタノールとDako Wash Buffer(Dako)による洗浄を行った後に4',6-diamidino-2-
phenylindole(DAPI)(DAPI I Counterstain, Abbott Japan, Tokyo, Japan)で核染色を行った。標本






















































































































































































































DNA helicase 2 
















































































































































・・・  神経ロゼット領域 ・・・  神経ロゼット以外で     









抗体名 クローン名, 免疫動物種 販売元 希釈倍率 
anti Nestin 10C2, mouse monoclonal Abcam 1:500 
anti Titin T11, mouse monoclonal Abcam 1:50 
anti Fascin 55K2, mouse monoclonal Abcam 1:5000 
anti Fascin(carboxyterminal end) IM20, mouse monoclonal Abcam 1:500 
anti Ku80 EPR3468, rabbit monoclonal Abcam 1:500 
anti N-cadherin 6G11, mouse monoclonal Dako 1:100 















Identified Proteins *1 OS *2 GN *3 PE *4 SV *5 (kDa) Rosette_3S Nonrosette_4S
Histone H2B type 1-D Homo sapiens HIST1H2BD 1 2 14 135 63
Tubulin beta chain Homo sapiens TUBB 1 2 50 90 54
Tubulin beta-2B chain Homo sapiens TUBB2B 1 1 50 81 50
Tubulin beta-2C chain Homo sapiens TUBB2C 1 1 50 71 38
Tubulin alpha-1A chain Homo sapiens TUBA1A 1 1 50 60 33
Tubulin beta-3 chain Homo sapiens TUBB3 1 2 50 59 36
Tubulin alpha-1B chain Homo sapiens TUBA1B 1 1 50 59 0
Histone H4 Homo sapiens HIST1H4A 1 2 11 56 28
Histone H2A type 1-D Homo sapiens HIST1H2AD 1 2 14 51 29
Actin, cytoplasmic 1 Homo sapiens ACTB 1 1 42 42 35
Vimentin Homo sapiens VIM 1 4 54 39 34
Histone H1.3 Homo sapiens HIST1H1D 1 2 22 36 17
Heterogeneous nuclear ribonucleoprotein M Homo sapiens HNRNPM 1 3 78 30 25
Pyruvate kinase isozymes M1/M2 Homo sapiens PKM2 1 4 58 28 15
Glyceraldehyde-3-phosphate dehydrogenase Homo sapiens GAPDH 1 3 36 27 17
Heat shock cognate 71 kDa protein Homo sapiens HSPA8 1 1 71 24 20
Histone H1.5 Homo sapiens HIST1H1B 1 3 23 23 21
Nestin Homo sapiens NES 1 2 177 22 8
Heterogeneous nuclear ribonucleoprotein K Homo sapiens HNRNPK 1 1 51 19 17
Elongation factor 1-alpha 1 Homo sapiens EEF1A1 1 1 50 19 7
Alpha-enolase Homo sapiens ENO1 1 2 47 18 11
Creatine kinase B-type Homo sapiens CKB 1 1 43 18 4
78 kDa glucose-regulated protein Homo sapiens HSPA5 1 2 72 18 10
Non-POU domain-containing octamer-binding protein Homo sapiens NONO 1 4 54 16 10
Actin, alpha cardiac muscle 1 Homo sapiens ACTC1 1 1 42 16 15
Nucleolin Homo sapiens NCL 1 3 77 15 6
Matrin-3 Homo sapiens MATR3 1 2 95 15 5
Triosephosphate isomerase Homo sapiens TPI1 1 2 27 14 11
Heat shock protein HSP 90-alpha Homo sapiens HSP90AA1 1 5 85 14 6
Splicing factor, proline- and glutamine-rich Homo sapiens SFPQ 1 2 76 13 11
Heterogeneous nuclear ribonucleoproteins A2/B1 Homo sapiens HNRNPA2B1 1 2 37 12 18
Heterogeneous nuclear ribonucleoprotein A1 Homo sapiens HNRNPA1 1 5 39 12 18







Heat shock protein HSP 90-beta Homo sapiens HSP90AB1 1 4 83 12 8
Heterogeneous nuclear ribonucleoprotein H Homo sapiens HNRNPH1 1 4 49 12 9
Microtubule-associated protein 1B Homo sapiens MAP1B 1 2 271 12 3
14-3-3 protein zeta/delta Homo sapiens YWHAZ 1 1 28 12 7
Heat shock 70 kDa protein 1-like Homo sapiens HSPA1L 1 2 70 12 0
Heterogeneous nuclear ribonucleoproteins C1/C2 Homo sapiens HNRNPC 1 4 34 11 11
Lamin-B1 Homo sapiens LMNB1 1 2 66 11 10
ATP synthase subunit beta, mitochondrial Homo sapiens ATP5B 1 3 57 11 4
60 kDa heat shock protein, mitochondrial Homo sapiens HSPD1 1 2 61 11 0
Peptidyl-prolyl cis-trans isomerase A Homo sapiens PPIA 1 2 18 10 7
Peroxiredoxin-2 Homo sapiens PRDX2 1 5 22 10 1
Heat shock 70 kDa protein 1A/1B Homo sapiens HSPA1A 1 5 70 10 0
Heterogeneous nuclear ribonucleoprotein D0 Homo sapiens HNRNPD 1 1 38 9 4
Rab GDP dissociation inhibitor beta Homo sapiens GDI2 1 2 51 9 7
Cleavage and polyadenylation specificity factor subunit 6 Homo sapiens CPSF6 1 2 59 9 1
Transitional endoplasmic reticulum ATPase Homo sapiens VCP 1 4 89 9 1
Keratin, type II cytoskeletal 8 Homo sapiens KRT8 1 7 54 9 4
Fatty acid synthase Homo sapiens FASN 1 3 273 9 2
Heterogeneous nuclear ribonucleoprotein A3 Homo sapiens HNRNPA3 1 2 40 8 13
D-3-phosphoglycerate dehydrogenase Homo sapiens PHGDH 1 4 57 8 4
Heterogeneous nuclear ribonucleoprotein G Homo sapiens RBMX 1 3 42 8 2
Probable ATP-dependent RNA helicase DDX5 Homo sapiens DDX5 1 1 69 8 10
Histone H2A.V Homo sapiens H2AFV 1 3 14 8 0
Heterogeneous nuclear ribonucleoprotein A1-like 2 Homo sapiens HNRNPA1L2 2 2 34 8 0
Myristoylated alanine-rich C-kinase substrate Homo sapiens MARCKS 1 4 32 7 8
14-3-3 protein epsilon Homo sapiens YWHAE 1 1 29 7 5
40S ribosomal protein SA Homo sapiens RPSA 1 4 33 7 3
Chromobox protein homolog 3 Homo sapiens CBX3 1 4 21 7 1
X-ray repair cross-complementing protein 6 Homo sapiens XRCC6 1 2 70 7 2
60S ribosomal protein L6 Homo sapiens RPL6 1 3 33 7 0
Nucleophosmin Homo sapiens NPM1 1 2 33 7 2
Importin subunit beta-1 Homo sapiens KPNB1 1 2 97 7 0
Transketolase Homo sapiens TKT 1 3 68 7 0







Glucose-6-phosphate isomerase Homo sapiens GPI 1 4 63 7 0
Histone H3.1t Homo sapiens HIST3H3 1 3 16 6 8
Heterogeneous nuclear ribonucleoprotein U Homo sapiens HNRNPU 1 6 91 6 8
Filamin-A Homo sapiens FLNA 1 4 281 6 3
Probable ATP-dependent RNA helicase DDX17 Homo sapiens DDX17 1 1 72 6 6
Fascin Homo sapiens FSCN1 1 3 55 6 0
Cofilin-1 Homo sapiens CFL1 1 3 19 6 6
40S ribosomal protein S3 Homo sapiens RPS3 1 2 27 6 2
Trypsin-3 Homo sapiens PRSS3 1 2 33 6 2
Heterogeneous nuclear ribonucleoprotein R Homo sapiens HNRNPR 1 1 71 6 3
ATP synthase subunit O, mitochondrial Homo sapiens ATP5O 1 1 23 6 0
L-lactate dehydrogenase B chain Homo sapiens LDHB 1 2 37 5 3
ATP synthase subunit alpha, mitochondrial Homo sapiens ATP5A1 1 1 60 5 4
SAP domain-containing ribonucleoprotein Homo sapiens SARNP 1 3 24 5 6
60S acidic ribosomal protein P2 Homo sapiens RPLP2 1 1 12 5 2
Annexin A5 Homo sapiens ANXA5 1 2 36 5 0
Drebrin Homo sapiens DBN1 1 4 71 5 4
40S ribosomal protein S10 Homo sapiens RPS10 1 1 19 5 0
Tubulin alpha chain-like 3 Homo sapiens TUBAL3 1 2 50 5 0
ADP-ribosylation factor 1 Homo sapiens ARF1 1 2 21 5 0
T-complex protein 1 subunit zeta Homo sapiens CCT6A 1 3 58 5 2
Nucleosome assembly protein 1-like 1 Homo sapiens NAP1L1 1 1 45 5 0
Peroxiredoxin-1 Homo sapiens PRDX1 1 1 22 5 0
Endoplasmin Homo sapiens HSP90B1 1 1 92 4 8
Myosin-10 Homo sapiens MYH10 1 3 229 4 1
Poly [ADP-ribose] polymerase 1 Homo sapiens PARP1 1 4 113 4 2
X-ray repair cross-complementing protein 5 Homo sapiens XRCC5 1 3 83 4 2
Spliceosome RNA helicase BAT1 Homo sapiens BAT1 1 1 49 4 2
Protein disulfide-isomerase A6 Homo sapiens PDIA6 1 1 48 4 3
60S ribosomal protein L8 Homo sapiens RPL8 1 2 28 4 7
Profilin-1 Homo sapiens PFN1 1 2 15 4 5
Protein disulfide-isomerase A3 Homo sapiens PDIA3 1 4 57 4 2
Serpin H1 Homo sapiens SERPINH1 1 2 46 4 4







40S ribosomal protein S28 Homo sapiens RPS28 1 1 8 4 0
Nuclear autoantigenic sperm protein Homo sapiens NASP 1 2 85 4 2
Histone H1x Homo sapiens H1FX 1 1 22 4 2
60S ribosomal protein L7 Homo sapiens RPL7 1 1 29 4 0
6-phosphogluconate dehydrogenase, decarboxylating Homo sapiens PGD 1 3 53 4 2
Adenosylhomocysteinase Homo sapiens AHCY 1 4 48 4 0
Fructose-bisphosphate aldolase A Homo sapiens ALDOA 1 2 39 4 0
Alpha-internexin Homo sapiens INA 1 2 55 4 0
Small nuclear ribonucleoprotein Sm D3 Homo sapiens SNRPD3 1 1 14 4 1
L-lactate dehydrogenase A chain Homo sapiens LDHA 1 2 37 4 0
40S ribosomal protein S9 Homo sapiens RPS9 1 3 23 4 3
Alpha-centractin Homo sapiens ACTR1A 1 1 43 4 0
40S ribosomal protein S5 Homo sapiens RPS5 1 4 23 4 0
Putative pre-mRNA-splicing factor ATP-dependent RNA helicase DHX15 Homo sapiens DHX15 1 2 91 4 1
General transcription factor II-I Homo sapiens GTF2I 1 2 112 4 0
Far upstream element-binding protein 2 Homo sapiens KHSRP 1 4 73 3 5
60S ribosomal protein L13 Homo sapiens RPL13 1 4 24 3 5
Collagen alpha-2(I) chain Homo sapiens COL1A2 1 7 129 3 4
Lamin-B2 Homo sapiens LMNB2 1 3 68 3 4
60S ribosomal protein L4 Homo sapiens RPL4 1 5 48 3 1
Heterogeneous nuclear ribonucleoprotein H3 Homo sapiens HNRNPH3 1 2 37 3 5
ELAV-like protein 1 Homo sapiens ELAVL1 1 2 36 3 1
Heterogeneous nuclear ribonucleoprotein Q Homo sapiens SYNCRIP 1 2 70 3 2
Cytoplasmic dynein 1 heavy chain 1 Homo sapiens DYNC1H1 1 5 532 3 2
Moesin Homo sapiens MSN 1 3 68 3 1
40S ribosomal protein S18 Homo sapiens RPS18 1 3 18 3 0
Putative RNA-binding protein Luc7-like 2 Homo sapiens LUC7L2 1 2 47 3 0
Poly(rC)-binding protein 1 Homo sapiens PCBP1 1 2 37 3 4
ATP-dependent RNA helicase A Homo sapiens DHX9 1 4 141 3 1
Phosphatidylethanolamine-binding protein 1 Homo sapiens PEBP1 1 3 21 3 5
Far upstream element-binding protein 1 Homo sapiens FUBP1 1 3 68 3 0
40S ribosomal protein S14 Homo sapiens RPS14 1 3 16 3 3
40S ribosomal protein S26 Homo sapiens RPS26 1 3 13 3 0







T-complex protein 1 subunit epsilon Homo sapiens CCT5 1 1 60 3 0
Interleukin enhancer-binding factor 2 Homo sapiens ILF2 1 2 43 3 0
DNA replication licensing factor MCM4 Homo sapiens MCM4 1 5 97 3 0
Proliferating cell nuclear antigen Homo sapiens PCNA 1 1 29 3 2
40S ribosomal protein S8 Homo sapiens RPS8 1 2 24 3 0
Hypoxia up-regulated protein 1 Homo sapiens HYOU1 1 1 111 3 0
DNA replication licensing factor MCM3 Homo sapiens MCM3 1 3 91 3 1
Leucyl-tRNA synthetase, cytoplasmic Homo sapiens LARS 1 2 134 3 0
60S ribosomal protein L36 Homo sapiens RPL36 1 3 12 3 1
60S ribosomal protein L21 Homo sapiens RPL21 1 2 19 3 0
Solute carrier family 2, facilitated glucose transporter member 1 Homo sapiens SLC2A1 1 2 54 3 0
116 kDa U5 small nuclear ribonucleoprotein component Homo sapiens EFTUD2 1 1 109 3 0
Lamina-associated polypeptide 2, isoforms beta/gamma Homo sapiens TMPO 1 2 51 2 4
Heterogeneous nuclear ribonucleoprotein A0 Homo sapiens HNRNPA0 1 1 31 2 7
Transcription intermediary factor 1-beta Homo sapiens TRIM28 1 5 89 2 2
Serine/arginine-rich splicing factor 1 Homo sapiens SRSF1 1 2 28 2 4
Ubiquitin-60S ribosomal protein L40 Homo sapiens UBA52 1 2 15 2 4
DNA-dependent protein kinase catalytic subunit Homo sapiens PRKDC 1 3 469 2 1
Interleukin enhancer-binding factor 3 Homo sapiens ILF3 1 3 95 2 0
Ubiquitin-like modifier-activating enzyme 1 Homo sapiens UBA1 1 3 118 2 2
Dihydropyrimidinase-related protein 1 Homo sapiens CRMP1 1 1 62 2 3
Serine/arginine-rich splicing factor 3 Homo sapiens SRSF3 1 1 19 2 0
60S ribosomal protein L7a Homo sapiens RPL7A 1 2 30 2 1
60S ribosomal protein L15 Homo sapiens RPL15 1 2 24 2 0
Stress-70 protein, mitochondrial Homo sapiens HSPA9 1 2 74 2 1
Heat shock 70 kDa protein 4 Homo sapiens HSPA4 1 4 94 2 0
60S acidic ribosomal protein P0 Homo sapiens RPLP0 1 1 34 2 0
Polyadenylate-binding protein 1 Homo sapiens PABPC1 1 2 71 2 1
Myosin light polypeptide 6 Homo sapiens MYL6 1 2 17 2 0
40S ribosomal protein S3a Homo sapiens RPS3A 1 2 30 2 0
Elongation factor 1-delta Homo sapiens EEF1D 1 5 31 2 0
Lysine-specific histone demethylase 1A Homo sapiens KDM1A 1 2 93 2 0
THO complex subunit 4 Homo sapiens THOC4 1 3 27 2 2







ATP-dependent RNA helicase DDX1 Homo sapiens DDX1 1 2 82 2 0
Phosphoglycerate kinase 1 Homo sapiens PGK1 1 3 45 2 0
Myosin regulatory light chain 12A Homo sapiens MYL12A 1 2 20 2 4
Protein Jumonji Homo sapiens JARID2 1 2 139 2 0
Chromodomain-helicase-DNA-binding protein 3 Homo sapiens CHD3 1 3 227 2 0
14-3-3 protein theta Homo sapiens YWHAQ 1 1 28 2 0
40S ribosomal protein S4, X isoform Homo sapiens RPS4X 1 2 30 2 0
Sodium/potassium-transporting ATPase subunit alpha-2 Homo sapiens ATP1A2 1 1 112 2 0
DNA replication licensing factor MCM5 Homo sapiens MCM5 1 5 82 2 0
T-complex protein 1 subunit alpha Homo sapiens TCP1 1 1 60 2 0
Protein KIAA1967 Homo sapiens KIAA1967 1 2 103 2 0
Dihydropyrimidinase-related protein 2 Homo sapiens DPYSL2 1 1 62 1 5
Heterogeneous nuclear ribonucleoprotein L Homo sapiens HNRNPL 1 2 64 1 3
High mobility group protein B1 Homo sapiens HMGB1 1 3 25 1 2
Cellular retinoic acid-binding protein 1 Homo sapiens CRABP1 1 2 16 1 5
Nuclear mitotic apparatus protein 1 Homo sapiens NUMA1 1 2 238 1 6
Tropomyosin alpha-4 chain Homo sapiens TPM4 1 3 29 1 7
Fibronectin Homo sapiens FN1 1 4 263 1 1
Stathmin Homo sapiens STMN1 1 3 17 1 5
Serine/arginine-rich splicing factor 7 Homo sapiens SRSF7 1 1 27 1 3
Fibrous sheath-interacting protein 2 Homo sapiens FSIP2 1 4 781 1 0
T-complex protein 1 subunit theta Homo sapiens CCT8 1 4 60 1 1
Histone-lysine N-methyltransferase MLL3 Homo sapiens MLL3 1 3 541 1 0
Nuclear pore complex protein Nup153 Homo sapiens NUP153 1 2 154 1 0
Dihydropyrimidinase-related protein 4 Homo sapiens DPYSL4 1 2 62 1 1
Spectrin alpha chain, brain Homo sapiens SPTAN1 1 3 285 1 2
TATA-binding protein-associated factor 2N Homo sapiens TAF15 1 1 62 1 2
40S ribosomal protein S6 Homo sapiens RPS6 1 1 29 1 0
Hemoglobin subunit alpha Homo sapiens HBA1 1 2 15 1 0
Polyadenylate-binding protein 2 Homo sapiens PABPN1 1 3 33 1 0
DNA replication licensing factor MCM2 Homo sapiens MCM2 1 4 102 1 3
Elongation factor Tu, mitochondrial Homo sapiens TUFM 1 2 50 1 0
Interferon-induced very large GTPase 1 Homo sapiens GVIN1 2 2 279 1 0







C-1-tetrahydrofolate synthase, cytoplasmic Homo sapiens MTHFD1 1 3 102 1 0
Katanin p60 ATPase-containing subunit A-like 1 Homo sapiens KATNAL1 2 1 55 1 0
Cold-inducible RNA-binding protein Homo sapiens CIRBP 1 1 19 1 1
Vinculin Homo sapiens VCL 1 4 124 1 0
Translational activator GCN1 Homo sapiens GCN1L1 1 6 293 1 0
Spectrin beta chain, brain 1 Homo sapiens SPTBN1 1 2 275 1 0
Collagen alpha-5(IV) chain Homo sapiens COL4A5 1 2 161 1 0
60S ribosomal protein L5 Homo sapiens RPL5 1 3 34 1 0
von Willebrand factor A domain-containing protein 3A Homo sapiens VWA3A 2 3 134 1 0
Polypyrimidine tract-binding protein 1 Homo sapiens PTBP1 1 1 57 1 0
U5 small nuclear ribonucleoprotein 200 kDa helicase Homo sapiens SNRNP200 1 2 245 1 0
Nuclear pore complex protein Nup133 Homo sapiens NUP133 1 2 129 1 0
RNA-binding protein 39 Homo sapiens RBM39 1 2 59 1 0
26S proteasome non-ATPase regulatory subunit 2 Homo sapiens PSMD2 1 3 100 1 0
Protein transport protein Sec23A Homo sapiens SEC23A 1 2 86 1 0
Keratin, type I cytoskeletal 19 Homo sapiens KRT19 1 4 44 1 0
Alpha-actinin-1 Homo sapiens ACTN1 1 2 103 1 0
Proteasome subunit beta type-5 Homo sapiens PSMB5 1 3 28 1 0
Reticulon-4 Homo sapiens RTN4 1 2 130 1 0
Proline-, glutamic acid- and leucine-rich protein 1 Homo sapiens PELP1 1 2 120 1 0
Regulator of nonsense transcripts 2 Homo sapiens UPF2 1 1 148 1 0
ATP-citrate synthase Homo sapiens ACLY 1 3 121 1 0
Uncharacterized protein C17orf85 Homo sapiens C17orf85 1 2 71 1 0
28S ribosomal protein S29, mitochondrial Homo sapiens DAP3 1 1 46 1 0
Exostosin-like 3 Homo sapiens EXTL3 1 1 105 1 0
RNA-binding protein Nova-2 Homo sapiens NOVA2 1 1 49 1 0
Serine/threonine-protein phosphatase 4 regulatory subunit 3A Homo sapiens SMEK1 1 1 95 1 0
Guanylate kinase Homo sapiens GUK1 1 2 22 1 0
Putative oxidoreductase GLYR1 Homo sapiens GLYR1 1 3 61 1 0
RuvB-like 2 Homo sapiens RUVBL2 1 3 51 1 0
Thioredoxin-dependent peroxide reductase, mitochondrial Homo sapiens PRDX3 1 3 28 1 0
RuvB-like 1 Homo sapiens RUVBL1 1 1 50 1 0
Mitochondrial antiviral-signaling protein Homo sapiens MAVS 1 2 57 1 0







Calcium-activated potassium channel subunit alpha-1 Homo sapiens KCNMA1 1 2 138 0 0
Macrophage migration inhibitory factor Homo sapiens MIF 1 4 12 0 0
Zinc finger protein 503 Homo sapiens ZNF503 1 1 63 0 0
N(G),N(G)-dimethylarginine dimethylaminohydrolase 2 Homo sapiens DDAH2 1 1 30 0 0
60S ribosomal protein L18 Homo sapiens RPL18 1 2 22 0 2
Core histone macro-H2A.1 Homo sapiens H2AFY 1 4 40 0 2
40S ribosomal protein S15 Homo sapiens RPS15 1 2 17 0 2
RNA-binding protein Raly Homo sapiens RALY 1 1 32 0 0
Eukaryotic initiation factor 4A-I Homo sapiens EIF4A1 1 1 46 0 3
BTB/POZ domain-containing protein KCTD12 Homo sapiens KCTD12 1 1 36 0 3
60S ribosomal protein L23 Homo sapiens RPL23 1 1 15 0 0
40S ribosomal protein S24 Homo sapiens RPS24 1 1 15 0 3
RNA-binding protein FUS Homo sapiens FUS 1 1 53 0 2
Collagen alpha-1(XXVII) chain Homo sapiens COL27A1 1 1 187 0 1
Annexin A6 Homo sapiens ANXA6 1 3 76 0 2
Malate dehydrogenase, mitochondrial Homo sapiens MDH2 1 3 36 0 1
Hemoglobin subunit delta Homo sapiens HBD 1 2 16 0 2
E3 ubiquitin-protein ligase HUWE1 Homo sapiens HUWE1 1 3 482 0 0
Cytoskeleton-associated protein 4 Homo sapiens CKAP4 1 2 66 0 0
Collagen alpha-1(VII) chain Homo sapiens COL7A1 1 2 295 0 1
Putative RNA-binding protein 3 Homo sapiens RBM3 1 1 17 0 2
Protein SET Homo sapiens SET 1 3 33 0 4
Isocitrate dehydrogenase [NADP], mitochondrial Homo sapiens IDH2 1 2 51 0 0
Tubulin beta-6 chain Homo sapiens TUBB6 1 1 50 0 0
Collagen alpha-1(I) chain Homo sapiens COL1A1 1 5 139 0 1
Protein disulfide-isomerase A4 Homo sapiens PDIA4 1 2 73 0 1
40S ribosomal protein S2 Homo sapiens RPS2 1 2 31 0 1
Heterochromatin protein 1-binding protein 3 Homo sapiens HP1BP3 1 1 61 0 2
SKI family transcriptional corepressor 1 Homo sapiens SKOR1 1 1 100 0 0
Nesprin-2 Homo sapiens SYNE2 1 3 796 0 1
Collagen alpha-1(II) chain Homo sapiens COL2A1 1 3 142 0 1
Serine/arginine repetitive matrix protein 2 Homo sapiens SRRM2 1 2 300 0 0
Death-inducer obliterator 1 Homo sapiens DIDO1 1 5 244 0 0







Filamin-C Homo sapiens FLNC 1 3 291 0 1
Staphylococcal nuclease domain-containing protein 1 Homo sapiens SND1 1 1 102 0 0
Collagen alpha-1(X) chain Homo sapiens COL10A1 1 2 66 0 0
Splicing factor 3B subunit 1 Homo sapiens SF3B1 1 3 146 0 0
Signal recognition particle 14 kDa protein Homo sapiens SRP14 1 2 15 0 0
ATP-dependent RNA helicase DDX3Y Homo sapiens DDX3Y 1 2 73 0 0
Transcription elongation regulator 1 Homo sapiens TCERG1 1 2 124 0 1
Dihydropyrimidinase-related protein 3 Homo sapiens DPYSL3 1 1 62 0 3
Perilipin-4 Homo sapiens PLIN4 2 2 134 0 0
Tubulin beta-4 chain Homo sapiens TUBB4 1 2 50 0 0
Zona pellucida sperm-binding protein 2 Homo sapiens ZP2 1 1 82 0 0
Acidic leucine-rich nuclear phosphoprotein 32 family member A Homo sapiens ANP32A 1 1 29 0 0
Prolow-density lipoprotein receptor-related protein 1 Homo sapiens LRP1 1 2 505 0 0
Utrophin Homo sapiens UTRN 1 2 394 0 1
60S ribosomal protein L17 Homo sapiens RPL17 1 3 21 0 0
Septin-9 Homo sapiens SEPT9 1 2 65 0 0
Serine/arginine-rich splicing factor 2 Homo sapiens SRSF2 1 4 25 0 1
Calmodulin Homo sapiens CALM1 1 2 17 0 0
Filamin-B Homo sapiens FLNB 1 2 278 0 2
Microtubule-associated protein 4 Homo sapiens MAP4 1 3 121 0 0
Calnexin Homo sapiens CANX 1 2 68 0 2
Guanine nucleotide-binding protein G(s) subunit alpha isoforms XLas Homo sapiens GNAS 1 2 111 0 1
ADP-ribosylation factor-like protein 6-interacting protein 4 Homo sapiens ARL6IP4 1 1 38 0 1
40S ribosomal protein S16 Homo sapiens RPS16 1 2 16 0 0
Nuclear factor of activated T-cells, cytoplasmic 4 Homo sapiens NFATC4 1 2 95 0 1
EMILIN-1 Homo sapiens EMILIN1 1 2 107 0 0
Small ubiquitin-related modifier 4 Homo sapiens SUMO4 1 2 11 0 0
Zinc finger protein 469 Homo sapiens ZNF469 1 3 410 0 1
DNA-(apurinic or apyrimidinic site) lyase Homo sapiens APEX1 1 2 36 0 0
Glutathione S-transferase P Homo sapiens GSTP1 1 2 23 0 2
Aspartate aminotransferase, mitochondrial Homo sapiens GOT2 1 3 48 0 0
Heterogeneous nuclear ribonucleoprotein F Homo sapiens HNRNPF 1 3 46 0 0
Obg-like ATPase 1 Homo sapiens OLA1 1 2 45 0 0







26S protease regulatory subunit 10B Homo sapiens PSMC6 1 1 44 0 0
14-3-3 protein gamma Homo sapiens YWHAG 1 2 28 0 0
40S ribosomal protein S19 Homo sapiens RPS19 1 2 16 0 0
Zinc finger protein 425 Homo sapiens ZNF425 2 1 88 0 0
Putative RNA-binding protein 15 Homo sapiens RBM15 1 2 107 0 1
60S ribosomal protein L38 Homo sapiens RPL38 1 2 8 0 0
60S ribosomal protein L22 Homo sapiens RPL22 1 2 15 0 0
Nascent polypeptide-associated complex subunit alpha Homo sapiens NACA 1 1 23 0 0
60S ribosomal protein L23a Homo sapiens RPL23A 1 1 18 0 1
Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 1 Homo sapiens RPN1 1 1 69 0 0
Sickle tail protein homolog Homo sapiens SKT 1 2 214 0 1
Trinucleotide repeat-containing gene 18 protein Homo sapiens TNRC18 1 3 315 0 0
G patch domain-containing protein 8 Homo sapiens GPATCH8 1 2 164 0 0
Ferritin light chain Homo sapiens FTL 1 2 20 0 1
StAR-related lipid transfer protein 9 Homo sapiens STARD9 2 2 507 0 0
Lysine-specific demethylase 7 Homo sapiens JHDM1D 1 2 107 0 0
Kinesin-like protein KIF3C Homo sapiens KIF3C 1 3 89 0 0
Histone-lysine N-methyltransferase SETD2 Homo sapiens SETD2 1 3 288 0 1
C-Jun-amino-terminal kinase-interacting protein 1 Homo sapiens MAPK8IP1 1 1 78 0 0
Structural maintenance of chromosomes protein 1A Homo sapiens SMC1A 1 2 143 0 0
Collagen alpha-3(VI) chain Homo sapiens COL6A3 1 5 344 0 0
Tropomyosin alpha-3 chain Homo sapiens TPM3 1 1 33 0 0
Hydroxyacyl-coenzyme A dehydrogenase, mitochondrial Homo sapiens HADH 1 3 34 0 0
60S ribosomal protein L11 Homo sapiens RPL11 1 2 20 0 0
Collagen alpha-2(VI) chain Homo sapiens COL6A2 1 4 109 0 1
Poly(rC)-binding protein 3 Homo sapiens PCBP3 1 2 39 0 0
Fibrinogen gamma chain Homo sapiens FGG 1 3 52 0 1
Talin-1 Homo sapiens TLN1 1 3 270 0 0
Splicing factor 3B subunit 2 Homo sapiens SF3B2 1 2 100 0 0
Cullin-associated NEDD8-dissociated protein 1 Homo sapiens CAND1 1 2 136 0 0
Splicing factor 3B subunit 3 Homo sapiens SF3B3 1 4 136 0 0
Rab GDP dissociation inhibitor alpha Homo sapiens GDI1 1 2 51 0 0
Histone H2B type 1-O Homo sapiens HIST1H2BO 1 3 14 0 0







Midasin Homo sapiens MDN1 1 2 633 0 0
Zinc finger protein 687 Homo sapiens ZNF687 1 1 130 0 1
Specifically androgen-regulated gene protein Homo sapiens SARG 1 2 64 0 0
Neurobeachin-like protein 1 Homo sapiens NBEAL1 2 3 307 0 0
Serine/arginine-rich splicing factor 5 Homo sapiens SRSF5 1 1 31 0 0
TAR DNA-binding protein 43 Homo sapiens TARDBP 1 1 45 0 1
Peptidyl-prolyl cis-trans isomerase FKBP3 Homo sapiens FKBP3 1 1 25 0 0
Cleavage and polyadenylation specificity factor subunit 7 Homo sapiens CPSF7 1 1 52 0 0
Poly(U)-binding-splicing factor PUF60 Homo sapiens PUF60 1 1 60 0 1
High mobility group protein B2 Homo sapiens HMGB2 1 2 24 0 0
Metastasis suppressor protein 1 Homo sapiens MTSS1 1 2 82 0 1
T-complex protein 1 subunit delta Homo sapiens CCT4 1 4 58 0 0
Structural maintenance of chromosomes flexible hinge domain-containing Homo sapiens SMCHD1 1 2 226 0 0
Smoothelin-like protein 1 Homo sapiens SMTNL1 2 1 49 0 1
60S ribosomal protein L14 Homo sapiens RPL14 1 4 23 0 0
Dystrobrevin beta Homo sapiens DTNB 1 1 71 0 0
RING finger protein 213 Homo sapiens RNF213 1 2 374 0 0
Serine/arginine-rich splicing factor 10 Homo sapiens SRSF10 1 1 31 0 0
60S ribosomal protein L27 Homo sapiens RPL27 1 2 16 0 0
Prefoldin subunit 2 Homo sapiens PFDN2 1 1 17 0 0
Eukaryotic translation initiation factor 5A-2 Homo sapiens EIF5A2 1 3 17 0 1
AT-rich interactive domain-containing protein 5B Homo sapiens ARID5B 1 3 132 0 0
Importin-5 Homo sapiens IPO5 1 4 124 0 0
NEDD4-binding protein 2 Homo sapiens N4BP2 1 2 199 0 0
Inositol polyphosphate 5-phosphatase OCRL-1 Homo sapiens OCRL 1 3 104 0 1
DNA-directed RNA polymerase I subunit RPA1 Homo sapiens POLR1A 1 2 195 0 1
Friend of PRMT1 protein Homo sapiens C1orf77 1 2 26 0 1
Putative POM121-like protein 1 Homo sapiens POM121L1P 5 2 45 0 0
Tyrosine-protein phosphatase non-receptor type 23 Homo sapiens PTPN23 1 1 179 0 0
Putative tumor antigen NA88-A Homo sapiens VENTXP1 5 1 3 0 0
ATP-binding cassette sub-family A member 6 Homo sapiens ABCA6 1 2 184 0 0
Coatomer subunit gamma Homo sapiens COPG 1 1 98 0 0
SURP and G-patch domain-containing protein 2 Homo sapiens SUGP2 1 2 120 0 0







Rhophilin-1 Homo sapiens RHPN1 2 1 76 0 0
Keratin-associated protein 5-2 Homo sapiens KRTAP5-2 2 1 16 0 1
UPF0407 protein C2orf39 Homo sapiens C2orf39 2 2 87 0 0
SH3 domain-binding glutamic acid-rich-like protein 3 Homo sapiens SH3BGRL3 1 1 10 0 1
Uncharacterized protein C16orf59 Homo sapiens C16orf59 2 1 46 0 0
Biliverdin reductase A Homo sapiens BLVRA 1 2 33 0 0
Adenylate cyclase type 4 Homo sapiens ADCY4 1 1 120 0 0
ARF GTPase-activating protein GIT2 Homo sapiens GIT2 1 2 85 0 0
Zinc finger protein 219 Homo sapiens ZNF219 1 2 77 0 1
Apoptosis regulator BAX Homo sapiens BAX 1 1 21 0 0
Septin-6 Homo sapiens SEPT6 1 4 50 0 0
Rho guanine nucleotide exchange factor 12 Homo sapiens ARHGEF12 1 1 173 0 1
IQ and AAA domain-containing protein 1 Homo sapiens IQCA1 2 1 95 0 1
Myeloid cell nuclear differentiation antigen Homo sapiens MNDA 1 1 46 0 0
Stress-induced-phosphoprotein 1 Homo sapiens STIP1 1 1 63 0 0
Metal transporter CNNM1 Homo sapiens CNNM1 2 3 104 0 0
Uncharacterized protein KIAA1486 Homo sapiens KIAA1486 1 3 71 0 0
ATP-binding cassette sub-family A member 3 Homo sapiens ABCA3 1 2 191 0 0
Serine protease 55 Homo sapiens PRSS55 2 2 39 0 1
*3 gene name
*4 protein existence, 独立したアイソフォームではないcDNA配列の数による
*5 sequence version
*6 重み付けのないスペクトル数であり、相対発現量の考慮はされていない
*2 organism name, ヒトタンパクのみの表示とした














(Nonrosette 4S) z-score p -value
Titin Homo sapiens TTN 1 2 3.740E-05 3.230E-06 2.395 0.017
Annexin A6 Rattus norvegicus Anxa6 1 2 4.140E-04 1.917E-03 -2.246 0.025
60 kDa heat shock protein, mitochondrial Gallus gallus HSPD1 1 1 2.340E-04 1.505E-03 -2.069 0.039
Nestin Homo sapiens NES 1 2 2.698E-03 1.407E-03 2.042 0.041
Fascin Homo sapiens FSCN1 1 3 1.583E-03 4.380E-03 -1.926 0.054
ATP-dependent DNA helicase 2 subunit 2 Homo sapiens XRCC5 1 3 1.057E-03 3.243E-03 -1.875 0.061
Nucleophosmin Mus musculus Npm1 1 1 3.320E-03 1.058E-02 -1.875 0.061
Hemoglobin subunit beta Papio anubis HBB 2 2 5.080E-04 2.300E-03 -1.840 0.066
60S ribosomal protein L24 Mus musculus Rpl24 2 2 1.054E-03 4.872E-03 -1.587 0.113
ATP synthase subunit O, mitochondrial Pongo abelii ATP5O 2 1 7.170E-04 3.353E-03 -1.587 0.113
Importin subunit beta-1 Homo sapiens KPNB1 1 2 2.050E-03 7.070E-04 1.575 0.115
Far upstream element-binding protein 2 Rattus norvegicus Khsrp 1 1 4.024E-03 2.082E-03 1.502 0.133
Collagen alpha-2(I) chain Homo sapiens COL1A2 1 6 4.720E-04 1.185E-03 -1.445 0.148
Actin, alpha skeletal muscle A. microlepidota *7 ACTA1 2 1 3.263E-03 4.885E-03 -1.424 0.154
Isocitrate dehydrogenase [NADP] cytoplasmic M. mexicanus *8 IDH1 2 1 1.361E-03 3.120E-04 1.386 0.166
Malate dehydrogenase, mitochondrial S. pombe *9 MDH1 2 1 5.640E-04 1.600E-03 -1.361 0.174
Splicing factor, arginine/serine-rich 7 Mus musculus Sfrs7 1 1 6.220E-03 2.325E-03 1.328 0.184
Small nuclear ribonucleoprotein Sm D2 Bos taurus SNRPD2 3 1 1.038E-03 3.844E-03 -1.299 0.194
Dihydropyrimidinase-related protein 3 Homo sapiens DPYSL3 1 1 2.680E-04 1.098E-03 -1.299 0.194
60S ribosomal protein L18 Bos taurus RPL18 2 3 1.189E-02 5.965E-03 1.296 0.195
60S ribosomal protein L6 Homo sapiens RPL6 1 3 5.994E-03 2.757E-03 1.224 0.221
Peroxiredoxin-1 Myotis lucifugus PRDX1 1 1 3.268E-03 1.202E-03 1.187 0.235
Peptidyl-prolyl cis-trans isomerase B Bos taurus PPIB 1 4 2.921E-03 9.710E-04 1.187 0.235
T-complex protein 1 subunit beta M. fascicularis *10 CCT2 2 3 1.122E-03 4.180E-04 1.187 0.235
Nuclear protein Hcc-1 Pongo abelii HCC1 2 3 8.678E-03 4.434E-03 1.144 0.253
Dihydropyrimidinase-related protein 2 Pongo abelii DPYSL2 2 1 4.261E-03 2.613E-03 1.101 0.271
Heterogeneous nuclear ribonucleoprotein A0 Homo sapiens HNRNPA0 1 1 2.722E-03 5.008E-03 -1.089 0.276








Protein SET Mus musculus Set 1 1 1.762E-03 4.054E-03 -1.084 0.279
Ubiquitin Equus caballus UBB 3 2 3.904E-03 8.991E-03 -1.084 0.279
MARCKS-related protein Rattus norvegicus Marcksl1 2 3 2.365E-03 5.421E-03 -1.084 0.279
Interleukin enhancer-binding factor 3 Mus musculus Ilf3 1 2 1.374E-03 6.320E-04 1.060 0.289
Protein transport protein Sec23A Pongo abelii SEC23A 2 1 5.660E-04 2.250E-04 1.040 0.299
60S acidic ribosomal protein P0 Homo sapiens RPLP0 1 1 6.770E-04 1.884E-03 -0.962 0.336
Poly(rC)-binding protein 2 Mus musculus Pcbp2 1 1 3.070E-04 9.440E-04 -0.962 0.336
Histone H1x Homo sapiens H1FX 1 1 2.643E-03 4.865E-03 -0.943 0.346
Heterogeneous nuclear ribonucleoprotein H3 Homo sapiens HNRNPH3 1 2 3.645E-03 2.096E-03 0.904 0.366
Heterogeneous nuclear ribonucleoprotein M Homo sapiens HNRNPM 1 3 5.449E-03 6.556E-03 -0.889 0.374
Trypsin-3 Homo sapiens PRSS3 1 2 2.717E-03 1.177E-03 0.865 0.387
Lamin-B2 Homo sapiens LMNB2 1 3 1.602E-03 9.830E-04 0.852 0.394
Transketolase Pan troglodytes TKT 2 1 5.066E-03 3.106E-03 0.852 0.394
Serpin H1 Pongo abelii SERPINH1 2 1 1.818E-03 2.928E-03 -0.841 0.400
Non-POU domain-containing octamer-binding protein Pongo abelii NONO 2 3 8.149E-03 9.996E-03 -0.804 0.421
60S ribosomal protein L29 Homo sapiens RPL29 1 2 5.825E-03 1.036E-02 -0.770 0.442
Stathmin Sus scrofa STMN1 1 3 1.783E-03 3.334E-03 -0.770 0.442
Elongation factor 2 Pongo abelii EEF2 2 3 3.920E-04 7.590E-04 -0.770 0.442
Splicing factor 3B subunit 1 Mus musculus Sf3b1 1 1 2.550E-04 5.350E-04 -0.770 0.442
DNA-dependent protein kinase catalytic subunit Homo sapiens PRKDC 1 3 2.050E-04 3.020E-04 -0.763 0.445
Nuclear autoantigenic sperm protein Homo sapiens NASP 1 2 1.008E-03 5.560E-04 0.763 0.445
Far upstream element-binding protein 1 Homo sapiens FUBP1 1 3 1.284E-03 7.090E-04 0.763 0.445
Splicing factor, arginine/serine-rich 1-like protein 1 Danio rerio sfrs1l 2 1 2.204E-03 1.219E-03 0.763 0.445
Nucleosome assembly protein 1-like 1 Pongo abelii NAP1L1 2 1 4.657E-03 2.575E-03 0.763 0.445
60S ribosomal protein L15 Mus musculus Rpl15 2 4 8.769E-03 5.420E-03 0.695 0.487
Heterochromatin protein 1-binding protein 3 Rattus norvegicus Hp1bp3 2 1 1.073E-03 1.665E-03 -0.653 0.514
EMILIN-1 Homo sapiens EMILIN1 1 2 4.740E-04 7.490E-04 -0.653 0.514
60S ribosomal protein L8 I. punctatus *11 rpl8 2 3 6.272E-03 4.122E-03 0.646 0.518
Splicing factor, arginine/serine-rich 3 Bos taurus SFRS3 2 1 8.033E-03 5.284E-03 0.646 0.518







Obg-like ATPase 1 Homo sapiens OLA1 1 2 7.660E-04 3.520E-04 0.611 0.541
Histone-binding protein RBBP4 Gallus gallus RBBP4 1 3 1.175E-03 4.800E-04 0.611 0.541
Tubulin-specific chaperone A Homo sapiens TBCA 1 3 1.462E-03 6.100E-04 0.611 0.541
Putative RNA-binding protein Luc7-like 2 Homo sapiens LUC7L2 1 2 4.422E-03 3.051E-03 0.608 0.543
Heterogeneous nuclear ribonucleoprotein R Homo sapiens HNRNPR 1 1 2.347E-03 1.619E-03 0.608 0.543
40S ribosomal protein S16 H. fossilis *12 rps16 2 1 9.340E-04 1.728E-03 -0.544 0.586
Neural cell adhesion molecule 1 Bos taurus NCAM1 1 1 2.570E-04 4.280E-04 -0.544 0.586
60S ribosomal protein L3 D. hansenii *13 RPL3 3 1 4.720E-04 8.070E-04 -0.544 0.586
Elongation factor 1-delta Homo sapiens EEF1D 1 5 3.340E-04 6.960E-04 -0.544 0.586
40S ribosomal protein S23 S. frugiperda *14 RpS23 2 1 2.504E-03 5.607E-03 -0.544 0.586
Heterogeneous nuclear ribonucleoprotein D0 Rattus norvegicus Hnrnpd 2 1 5.720E-03 6.706E-03 -0.504 0.614
Elongation factor Tu, mitochondrial Homo sapiens TUFM 1 2 7.240E-04 4.210E-04 0.491 0.623
Peroxiredoxin-6 Pongo abelii PRDX6 2 3 1.325E-03 8.500E-04 0.491 0.623
Probable small nuclear ribonucleoprotein E D. melanogaster *15 CG18591 1 1 3.969E-03 1.961E-03 0.491 0.623
Signal recognition particle 14 kDa protein Pongo abelii SRP14 2 1 4.038E-03 2.786E-03 0.430 0.667
Nuclear mitotic apparatus protein 1 Homo sapiens NUMA1 1 2 2.410E-04 1.660E-04 0.430 0.667
40S ribosomal protein S24 Pongo abelii RPS24 2 1 4.602E-03 3.340E-03 0.430 0.667
Transformer-2 protein homolog beta Bos taurus TRA2B 2 1 1.342E-03 1.860E-03 -0.404 0.686
Nucleolysin TIAR Homo sapiens TIAL1 1 1 1.301E-03 1.891E-03 -0.404 0.686
Polyadenylate-binding protein 2-A Xenopus laevis pabpn1-A 2 1 1.510E-03 2.092E-03 -0.404 0.686
RNA-binding protein Raly Homo sapiens RALY 1 1 1.147E-03 1.805E-03 -0.404 0.686
Cytoskeleton-associated protein 4 Homo sapiens CKAP4 1 2 9.030E-04 6.640E-04 0.392 0.695
Interleukin enhancer-binding factor 2 Mus musculus Ilf2 1 1 2.985E-03 2.198E-03 0.392 0.695
60S acidic ribosomal protein P2 Equus caballus RPLP2 3 1 6.493E-03 4.777E-03 0.392 0.695
Trypsin-1 Homo sapiens PRSS1 1 1 1.446E-02 1.662E-02 -0.390 0.697
60S ribosomal protein L23 I. punctatus *15 rpl23 2 2 7.493E-03 5.750E-03 0.367 0.714
Poly(rC)-binding protein 1 Bos taurus PCBP1 2 1 1.938E-03 2.146E-03 -0.237 0.812
40S ribosomal protein S15 Pongo abelii RPS15 2 3 4.285E-02 4.596E-02 -0.208 0.836









*4 protein existence, 独立したアイソフォームではないcDNA配列の数による
*5 sequence version
*6 ソフトウェアにより算出された半定量値で、z-scoreおよびp -valueの算出には直接寄与しない
*7 Atractaspis microlepidota *10 Macaca fascicularis *13 Debaryomyces hansenii *16 Oryctolagus cuniculus
*8 Microtus mexicanus *11 Ictalurus punctatus *14 Spodoptera frugiperda *17 Mastigamoeba balamuth
*9 Schizosaccharomyces pombe *12 Heteropneustes fossilis *15 Drosophila melanogaster 
*1 p -valueが小さいものから列挙した
*2 organism name, Swiss-Protに記載されている種による
Protein disulfide-isomerase A6 Pongo abelii PDIA6 2 1 3.460E-03 3.638E-03 -0.183 0.855
14-3-3 protein epsilon Gallus gallus YWHAE 1 1 3.325E-03 3.399E-03 -0.145 0.885
Heterogeneous nuclear ribonucleoprotein U Homo sapiens HNRNPU 1 5 4.396E-03 4.381E-03 -0.103 0.918
Triosephosphate isomerase Pongo abelii TPI1 2 1 6.811E-03 6.714E-03 -0.081 0.935
Profilin-1 Homo sapiens PFN1 1 2 2.388E-03 2.198E-03 0.068 0.946
Nuclease-sensitive element-binding protein 1 O. cuniculus *16 YBX1 1 3 3.224E-03 2.967E-03 0.068 0.946
Chromobox protein homolog 3 Pongo abelii CBX3 2 1 4.476E-03 4.122E-03 0.062 0.951
Isocitrate dehydrogenase [NADP], mitochondrial M. fascicularis *10 IDH2 2 1 1.957E-03 1.808E-03 0.062 0.951
Histone H3 M. balamuth *17 - 2 1 5.999E-02 6.173E-02 0.062 0.951
E3 ubiquitin-protein ligase HUWE1 Homo sapiens HUWE1 1 3 1.970E-04 1.980E-04 0.055 0.956
Splicing factor, arginine/serine-rich 6 Bos taurus SFRS6 2 1 2.228E-03 2.029E-03 0.048 0.962
Rho GDP-dissociation inhibitor 1 M. fascicularis *10 ARHGDIA 2 1 3.000E-03 2.817E-03 0.048 0.962
Protein NipSnap homolog 1 Homo sapiens NIPSNAP1 1 1 1.848E-03 1.789E-03 0.048 0.962
40S ribosomal protein S2 (Fragment) Cricetulus griseus RPS2 2 1 1.242E-03 1.361E-03 0.048 0.962
Protein arginine N-methyltransferase 5 Mus musculus Prmt5 1 3 8.230E-04 9.670E-04 0.048 0.962
Ubiquitin-conjugating enzyme E2 N Pongo abelii UBE2N 2 1 1.600E-03 1.523E-03 0.039 0.969
Polyadenylate-binding protein 1 Rattus norvegicus Pabpc1 2 1 5.200E-04 5.180E-04 0.039 0.969
Heat shock 70 kDa protein 4 Mus musculus Hspa4 1 1 3.000E-04 2.630E-04 0.039 0.969
Protein disulfide-isomerase A4 Homo sapiens PDIA4 1 2 2.040E-04 1.860E-04 0.028 0.978
Platelet-activating factor acetylhydrolase IB subunit gamma Mus musculus Pafah1b3 1 1 1.015E-03 9.350E-04 0.028 0.978
Alpha-actinin-1 Rattus norvegicus Actn1 1 1 1.780E-04 1.650E-04 0.028 0.978
































































た抗原の賦活化を加えた。ペルオキシダーゼのブロックのため、ChemMate POD Blocking 

























統計解析は、SPSS 9.0 software package (SPSS Inc., Chicago, IL, USA)を用いて、カイ2乗検


















腺腔を形成する癌と肺神経内分泌腫瘍との比較を行うと、ZO-1(median および mean, 0% 
対 0% および 0.23% 対 18%, p < 0.0001)およびN -cadherin(median and mean, 0% 対 0% お
よび 0% 対 33% p < 0.0001)のいずれにおいても陽性割合に有意差が認められた。 
 





















































































































































































抗体名 クローン名, 免疫動物種 販売元 抗原賦活化方法 希釈倍率 
anti ZO-1 -a, rabbit polyclonal Zymed Laboratoriesb proteinase K 室温5分 1:50 
anti N-cadherin 6G11, mouse monoclonal Dako TE緩衝液 105℃ 15分 1:50 
anti synaptophysin 27G12, mouse monoclonal Nichirei Biosciencec TE緩衝液 105℃ 15分 希釈済み抗体 
anti chromogranin-A A0430, rabbit polyclonal Dako クエン酸緩衝液 120℃ 10分 1:500 
anti CD56/NCAM 1B6, mouse monoclonal Nichirei Bioscience クエン酸緩衝液 120℃ 10分 希釈済み抗体 
anti Nestin 10C2, mouse monoclonal Abcam TE緩衝液 105℃ 15分 1:5000 
 
a epitope; residues 463-1109 of ZO-1 
b Zymed Laboratories, San Francisco, USA 














      陽性症例数(割合) 
 Total  Syn.  Ch-A.  CD56.  N-cadherin ZO-1 
肺 3  1(33%) 0(0%) 0(0%) 0(0%) 0(0%) 
胃 10  2(20%) 0(0%) 0(0%) 0(0%) 0(0%) 
結腸 10  1(10%) 0(0%) 0(0%) 0(0%) 0(0%) 
膵/胆道 10  0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 
乳腺 10  1(10%) 1*(10%) 1*(10%) 0(0%) 1†(10%) 
 















  陽性症例数(割合) 
 Total Nestin 
Lung 76 10 (13.2%) 
LCNEC    51        10 (19.6%)* 
SCLC    25        0 (0%)* 
Pancreas 25 0 (0%) 
Gastrointestine 15 2 (13.3%) 
Uterus 10 3 (30.0%) 
Urinary tract 7 1 (14.3%) 
Head and neck 4 0 (0%) 
Bile duct 3 0 (0%) 
Ovary 3 0 (0%) 
Breast 3 0 (0%) 
146 16 (11.0%) 
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